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COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
transmitter capable of efficiently transmitting 
packet data belonging to a band-guaranteed flow 
packet data belonging to a best effort type flow 
through the same communication network. 
SOLUTION: This transmitting device is provided 
with a packet queue managing part 32 for 
classifying inputted packet data for each flow to 
which the packet data belong, and for outputting 
the classified packet data for each flow in the 
order of inputs; and a transmission timing deciding 
part 35 for deciding the transmission timing of the 
packet data belonging to a band-guaranteed flow 
by considering the band guarantee of the flow, and 

for deciding the transmission of packet data belonging to a best effort type flow in the 
transmission timing in which the packet data belonging to the band-guaranteed flow are 
not transmitted. 
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CLAIMS 

[Claim(s)] 

[Claim 1] It is the sending set which transmits the packet data of two or more flows including the 
(low of a band guarantee mold, and a best-effort flow. An input/output control means to classify 
the inputted packet data for said eveiy flow to which the packet data concerned belong, and to 
output the classified packet data concerned to entry sequence for every flow. The transmit timing 
of said packet data belonging to said band guarantee type of flow is determined in consideration 
of the guarantee band of the flow concerned. A transmit timing decision means to determine to 
transmit the packet data of said best-effort flow by the transmit liming which does not transmit 
said packet data belonging to said band guarantee type of flow. The sending set which has a 
transmitting means to transmit the packet data of said flow to the order outputted from said 
input/output control means by said determined transmit timing. 

[Claim 2] Said transmit timing decision means is a sending set according to claim 1 which 
determines to choose said band guarantee type of 1 of flow from said two or more band guarantee 
types concerned of flow based on a predetermined priority, and to transmit said packet data of the 
selected flow concerned by the transmit timing concerned when the packet of said two or more 
band guarantee types of flow needs to be transmitted by the same transmit timing, in order to offer 
said band guarantee. 

[Claim 3] It has the timer which generates information when being used, in order that said 
transmit timing decision means may determine the timing which transmits said packet data. About 
each of said band guarantee type of flow, from the time of information showing at said time The 
hour entry which shows the time amount which deducted the time of transmitting said packet data 
belonging to the flow concerned to a degree being determined is generated. The sending set 
according to claim 1 which specifies the transmit timing which does not transmit said packet data 
belonging to said band guarantee type of flow based on the hour entiy concerned. 
[Claim 4] Said transmit timing decision means is a sending set according to claim 3 which 
determines to transmit the packet data of said best-effort flow when said hour entry of said all 
band guarantee types of flow shows the forward value. 

[Claim 5] Said transmit timing decision means is a sending set according to claim 3 which 
determines the time of transmitting said packet data belonging to the flow concerned to a degree 
using the band assigned to said flow and the amount of data of the packet data with which the 
flow concerned is transmitted. 

[Claim 6] A transmit timing decision means is a sending set according to claim 1 which is formed 
corresponding to each of said flow and has two or more timers which specify the time of 
transmitting said packet data belonging to a corresponding flow to a degree. 
[Claim 7] Said packet data data length is a sending set according to claim 1 which is adjustable. 
[Claim 8] In the communication system which has a receiving set and the sending set which 
transmits the packet data of two or more flows which include the flow of a band guarantee mold, 
and a best-effort flow in said receiving set through a communication line An input/output control 
means for said sending set to classify the inputted packet data for said every flow to which the 
packet data concerned belong, and to output the classified packet data concerned to entry 
sequence for every flow. The transmit timing of said packet data belonging to said band guarantee 
type of flow is determined in consideration of the guarantee band of the flow concerned. A 
transmit liming decision means lo determine to transmit the packet data of said best-effort flow by 
the transmit timing which does not transmit said packet data belonging to said band guarantee 
type of flow. Communication system which has a transmitting means to transmit the packet data 
of said flow to the order outputted from said input/output control means by said determined 
transmit timing. 

[Claim 9] It is the transmitting approach of transmitting the packet data of two or more flows 
including the flow of a band guarantee mold, and a best-effort flow. The inputted packet data are 
classified for said every flow to which the packet data concerned belong. The classified packet 
data concerned are controlled to output to entry sequence for every flow. The transmit timing of 
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said packet data belonging to said band guarantee type of flow is determined in consideration of 
the guarantee band of the flow concerned. It determines to transmit the packet data of said best- 
effort flow by the transmit timing which does not transmit said packet data belonging to said band 
guarantee type of flow. The transmitting approach of transmitting the packet data of said flow to 
the order outputted based on said control by said determined transmit timing. 
[Claim 10] The transmitting approach according to claim 9 of determining choosing said band 
guarantee type of 1 of flow from said two or more band guarantee types concerned of flow based 
on a predetermined priority, and transmitting said packet data of the selected flow concerned by 
the transmit timing concerned when the packet of said two or more band guarantee types of flow 
needs to be transmitted by the same transmit timing, in order to offer said band guarantee. 
[Claim 11] Information is generated, when being used in order to determine the timing which 
transmits said packet data. About each of said band guarantee type of flow, from the time of 
information showing at said time Tlie hour entry which shows the time amount which deducted 
the time of transmitting said packet data belonging to the flow concerned to a degree being 
determined is generated. The transmitting approach according to claim 9 of specifying tlie 
transmit timing which does not transmit said packet data belonging to said band guarantee type of 
flow based on the hour entry concerned. 

[Claim 12] The transmitting approach according to claim 1 1 of determining transmitting the 
packet data of said best-effort flow when said hour entry of said all band guarantee types of flow 
shows the forward value. 

[Claim 13] The transmitting approach according to claim 1 1 of determining the time of 
transmitting said packet data belonging to the flow concerned to a degree using the band assigned 
to said flow and the amount of data of the packet data with which the flow concerned is 
transmitted. 

[Claim 14] Said packet data data length is the transmitting approach according to claim 9 which is 
adjustable. 
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[Problem(s) lo be Solved by the Invention] However, in the conventional communication system 
mentioned above, when packet data are not a fixed length, the following problems arise. Namely, 
a sending set 1 1 1 and 1 12 And repeating installation 12 transmits the packet data of a best-effort 
flow, only when a packet size is not immobilization, and it is judged that it judges whether the 
packet data of the best-effort flow which it is going to transmit from now on can be transmitted, 
and can transmit within the period concemed about each of the period when the schedule of the 
packet data to transmit is not carried out. For example, a network 101 and 102 It is the Ethernet 
(trademark) of the total bandwidth 100Mbps, and when scheduling of the flow of 64 bytes of band 
guarantee mold is carried out [ bandwidth ] for 5Mbps(es) and 1 packet data, as transmission of 
the packet data of the flow concerned is shown in drawing 17 , packet air time is 10 microseconds 
and packet transmitting spacing becomes 102 microseconds. In such a situation, it is a sending set 
1 1 1 and 1 12. And a sending set 1 1 1 and 1 12 if repeating installation 12 tends to transmit 1500 
bytes of best-effort packet by bandwidth 100Mbps, since transmission of the packet concerned 
will take 120 microseconds And repeating installation 12 cannot transmit the best-effort packet 
concerned forever. 

[0009] That is, in the conventional communication system, the situation where the packet data of 
a best-effort flow cannot be transmitted at all will arise from accepting transmission of the packet 
data of a best-effort flow only in the range which does not affect the flow of a band guarantee 
mold. 

[0010] do this invention in view of the trouble of the conventional technique mentioned above ~ 
the packet data of the flow of a band guarantee mold - ** — when transmitting the packet data of 
a best-effort flow through the same communication network, it is a comparatively small-scale and 
easy configuration, and aims at offering the sending set, the communication system, and the 
transmitting approach the situation where the packet data of a best-effort flow are not by 
transmission at all is appropriately avoidable. Moreover, this invention aims at offering the 
sending set, the communication system, and the tranismitting approach transmission of the packet 
data of a best-effort flow can make small effect affect the flow of a band guarantee mold. 
[0011] 

[Means for Solving the Problem] Solve the trouble of the conventional technique mentioned 
above, and in order to attain the object mentioned above, the sending set of the 1st invention It is 
the sending set which transmits the packet data of two or more flows including the flow of a band 
guarantee mold, and a best-effort flow. An input/output control means to classify the inputted 
packet data for said every flow to which the packet data concerned belong, and to output the 
classified packet data concemed to entry sequence for every flow. The transmit timing of said 
packet data belonging to said band guarantee type of flow is determined in consideration of the 
guarantee band of the flow concerned. A transmit timing decision means to determine to transmit 
the packet data of said best-effort flow by the transmit timing which does not transmit said packet 
data belonging to said band guarantee type of flow. It has a transmitting means to transmit the 
packet data of said flow to the order outputted from said input/output control means by said 
determined transmit timing. 

[0012] An operation of the sending set of the 1st invention is as follows. According to an 
input/output control means, the inputted packet data are classified for said every flow to which the 
packet data concerned belong, and the classified packet data concerned are outputted to entry 
sequence for every flow by it. The following processings are performed in parallel to the 
processing concerned. That is, the transmit timing of said packet data belonging to said band 
guarantee type of flow is determined by the transmit timing decision means in consideration of the 
guarantee band of the flow concerned. And transmitting the packet data of said best-effort flow by 
the transmit timing which does not transmit said packet data belonging to said band guarantee 
type of flow with a transmit timing decision means is determined. And the packet data of said 
flow are transmitted to the order outputted from said input/output control means by said 
determined transmit timing by the transmitting means. 

[0013] Moreover, the sending set of the 1st invention is desirable, and in order lo offer said band 
guarantee, when the packet of said two or more band guarantee types of flow needs to be 
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transmitted by the same transmit timing, said transmit timing decision means chooses said band 
guarantee type of 1 of flow from said two or more band guarantee types concerned of flow based 
on a predetermined priority, and determines to transmit said packet data of the selected flow 
concerned by the transmit timing concerned. 

[0014] The sending set of the 1st invention moreover, preferably It has the timer which generates 
information when being used, in order that said transmit timing decision means may determine the 
timing which transmits said packet data. About each of said band guarantee type of flow, from the 
time of information showing at said time The hour entry which shows the time amount which 
deducted the time of transmitting said packet data belonging to the flow concerned to a degree 
being determined is generated, and the transmit timing which does not transmit said packet data 
belonging to said band guarantee type of flow is specified based on the hour entry concerned. 
[0015] Moreover, preferably, the sending set of the 1st invention determines to transmit the 
packet data of said best-effort flow, when, as for said transmit timing decision means, said hour 
entry of said all band guarantee types of flow shows the forward value. 
[0016] Moreover, the sending set of the 1st invention is desirable and said transmit timing 
decision means determines the time of transmitting said packet data belonging to the flow 
concerned to a degree using the band assigned to said flow and the amount of data of the packet 
data with which the flow concerned is transmitted, 

[0017] Moreover, the sending set of the 1st invention is desirable, and a transmit timing decision 
means is established corresponding to each of said flow, and it has two or more timers which 
specify the time of transmitting said packet data belonging to a corresponding flow lo a degree. 
[0018] Moreover, the sending set of the 1st invention is desirable and said packet data data length 
is adjustable. 

[0019] The communication system of the 2nd invention moreover, the packet data which are the 
communication system which has a receiving set and the sending set which transmits the packet 
data of two or more flows which include the flow of a band guarantee mold, and a best-effort flow- 
in said receiving set through a communication line, and were inputted An input/output control 
means classifies for said every flow and output the classified packet data concerned lo entP' 
sequence for ex ery flow by which the packet data concerned belong. The transmit timing of said 
packet data belonging to said band guarantee type of flow is determined in consideration of the 
guarantee band of the flow concerned. A transmit timing decision means to determine to transmit 
the packet data of said best-effort flow by the transmit timing which does not transmit said packet 
data belonging to said band guarantee type of flow. It has a transmitting means to transmit the 
packet data of said flow to the order outputled from said input/output control means by said 
determined transmit timing. 

[0020] Moreover, the transmitting approach of the 3rd invention is the transmitting approach •)f 
transmitting the packet data of two or more flows including the flow of a band guarantee mold, 
and a best-effort flow. The inputted packet data are classified for said every flow to which the 
packet data concerned belong. The classified packet data concerned are controlled to output to 
entry sequence for every flow. The transmit timing of said packet data belonging to said band 
guarantee type of flow is determined in consideration of the guarantee band of the flow 
concerned. It determines to transmit the packet data of said best-effort flow by the transmit timing 
which does not transmit said packet data belonging to said band guarantee typ.. if flc* /. T he 
packet data of said flow are transmitted to the order outputted based on said control by said 
determined transmit timing. 
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